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What is Natural Language Processing (NLP)

natural language processing n. Computing a form of computational linguistics in which natural-

language texts are processed by computer (for automatic machine translation, literary text analysis, etc.);
abbreviated NLP.

"natural language processing, n." OED Online, Oxford University Press, December 2021,
www.oed.com/view/Entry/255272. Accessed 2 February 2022.
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The NLP Lifecycle
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Measuring the Earth
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Measuring the Earth

A Digital Repository for the History of Modern Geodesy
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Here, you can explore the reports and minutes produced by the precursors organizations of the current International Association of

Geodesy between 1862 and 1912. The materials have been made available for digital inquiry through a digitization process made
nossible bv a cooneration between the libraries of the Max Planck Institute for the Historv of Science and the GEZ German Research



Measuring the Earth: A DH Project

-  Goals:

- To create an open repository of primary sources for the history of late modern geodetical
research

- To perform a historical analysis of
- Iinternational cooperation
- scientific diplomacy
- Interdisciplinary debate in the field

- Challenges:

- OCR
- Multilingual corpus with older versions of language



The Corpus
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Adam, Jozsef & Drewes, Hermann & Rozsa, Szabolcs. (2012). The International Association of Geodesy
(IAG) Historical Overview. Journal of Geodesy. 86. 793-974.



The Corpus

- High-resolution scans of reports and meeting minutes
- Multilingual (mostly German, French, Italian and English)

- About 15 000 pages



VERHANDLUNGEN

DER VOM 20. BIS 29. SEPTEMBER 187¢ IN PARIS VEREINIGTEN

PERMANENTEN COMMISSION

DER

EUROPAEISCHEN GRADMESSUNG

REDIGIRT VON DEN SCHRIFTFUHRERN
C. BRUHNS. A. HIRSCH.

ZUGLEICH ALS GENERALBERICHT FUR DAS JAHR 1875
HERA GEGEBEN VOM ‘\‘f" ‘!""/J\"\\
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CENTRAL-BUREAU DER EUROPAEISGHEN GRADMESSUNG. f’ 2

COMPTES-RENDUS .:.;;../’
DES SEANCES DE LA COMMISSION PERMANENTE DE

LASSOCIATION GEODESIQUE INTERNATIONALE

POUR LA
MESURE DES DEGRES EN EUROPE &
REUNIE A PARIS DU 20 AU 29 SEPTEMBRE 1875,

REDIGES PAR LES SECRETAIRES

e
C. BRUHNS. A. HIRSCH. : S
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RAPPORT GENERAL POUR I;ANNEE 1875 '\\ s
PAR LE = 2

BUREAU CENTRAL DE L'ASSOCIATION GEODESIQUE INTERNATIONALE.

BERLIN, 18%).
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Erste Nitzung.

Paris, im Hotel des Ministeriums der auswartigen Angelegenheiten,
den 20. September 1875.

Priisident: Herr General [banez.

Schriftfithrer : Herr Bruhns und Herr Hirsch.

Anwesend von der permanenten Commission: die Herven Ibarcz, Baeyer,
von Bauernfeind, Bruhns, Faye, von Forsch, Hirsch, von Oppolzer, de Vecchi; von den
Commissaren: die Herren Adan, Barozzi, Ferrero, Perrier, Peters, Ricci, Saget,
Vr-/"tll'/",’(l/(.

Eingeladene:
Herr Jowrdain, Mitglied des Instituts, General-Secretair des Ministeriums des
offentlichen Unterrichts u. s. w.;
s Irémy, Prisident der Akademie der Wissenschaften in Paris;
»»  Chasles, Mitglied des Instituts;
Tresca, Mitglied des Instituts:
Commandant Mouchez :
Bréguet, Mitelied des Instituts:
., Tisserand, Divector des Observatoriums in Toulouse;
.»» General Billot, Abgeordneter der National-Versammlung:
»» Bugnot, Escadron-Chef im Generalstab;
., Hauptmann- Bassof, Correspondent des Bureau des longitudes;
v Bouquet de la Grye, Ingenieur-Hydrograph der Marine:
Alphand, General-Inspector des Briicken- und Wegebaues, Director der
offentlichen Arbeiten in Paris;




Der Herr Prisident erklirt die Sitzung fur erdfinet.

Herr Jourdain, Mitglied des Instituts, General-Secretair des Ministeriums des
6ffentlichen Unterrichts u. s. w., nimmt das Wort im Namen des Herrn Ministers, welcher
durch einen bedauerlichen Unfall verhindert ist, der Sitzung, wie er beabsichtigt hatte,
beizuwohnen, um der geodiitischen Commission zu danken, dass sie der Einladung der
franzosischen Regierung nachgekommen ist, und um derselben zu bekunden, mit welchem
Interesse man in Frankreich das von der Commission fiir die Europiische Gradmessung
unternommene wissenschaftliche Werk begriisst. Frankreich, sagt der Herr General-
Secretair, bleibt seinen alten Traditionen getreu, indem es an Forschungen Theil nimmt,
welche es seiner Zeit hervorgerufen hat, und indem es sich an einem Unternehmen be-
theiligt, welches durch die Pflege der Wissenschaft und durch das Gefiihl europiischer
Zusammengehorigkeit erweckt worden ist.

Der Herr Prisident antwortet, indem er der franzosischen Regierung fiir die
sympathischen Gesinnungen dankt, welche sie soeben der geoditischen Commission aus-
gesprochen hat; die Commission schiitzt sich gliicklich, in der Hauptstadt des Landes
zu tagen, welches man als die Wiege der modernen Geodiisie bezeichnen kann. Bei
der Unterstiitzung, welche die Regierungen den Bestrebungen der Commission ohne Unter-
lass gewithren und bei der vortrefflichen Hilfe der Geoditen und Astronomen der ver-
schiedenen Linder kann man hoffen, dass die Geodiisie noch vor dem Ende unsers
Jahrhunderts eine Entwicklung vollstiindig erlangt haben werde, welche eben so wichtig
und noch bedeutender sein diirfte, als diejenige, welche der glinzenden Epoche des
18. Jahrhunderts zum Ruhme gereicht.

Herr General Baeyer fiigt einige Worte hinzu, um an die unsterblichen Arbeiten
zu erinnern, welche Frankreich zur Bestimmung der Gestalt und Grosse der Erde aus-
gefiilnt hat, und welche mehreren Generationen als Muster gedient haben. Herr Baeyer
schiitzt sich gliicklich, den Zeitpunkt erlebt zu haben, wo die wissenschaftliche Association,
welche er hervorgerufen hat, thatsichlich ganz Europa umfasst und wo man mit Zu-

versicht hoffen darf, dass das hohe Ziel unseres gemeinsamen Werkes erreicht werden wird.
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Different Types of Users with Different Requirements

Public Users: access to a curated and accessible corpus and corpus
interpretation

Research Scholars: possibility of easily obtaining text analysis data on any
part of the corpus

NLP / Programming-savvy Scholars: access to raw data and low-level
computable representation of the corpus

DH Specialist: creation of a reusable and adaptable “stack” for other text-
analysis projects



Catering to All Levels of Tech Savvy

Public Users: Simplified interface allowing users to navigate the website

Scholars: Collaborative work with DH Specialist to perform text analysis
(importance of export formats)

Other DH Specialists: Easy access to data through Jupyter Notebook and
helper functions on models



General User Experience Design Focus

Allow researchers to zero-in and isolate the parts of the corpus they are
interested in

Consider the public-facing part of the platform from the start

Facilitate access to digitized versions of the original material (I11F)



Implementation



What We Implemented

- A “public” side allowing the general public to explore the corpus
- A “private” corpus exploration browser interface for research

- A “power-user” section allowing experimentation and the use of advanced
NLP libraries of the corpus using Jupyter Notebook



A Quick Note on OCR

First Rough Run: Tesseract used on own computer

Tried: ABBY (not very successful)

Second (Cleaner) Run: Language detection + Computer-Vision assisted
Tesseract



OrganisaOon

Person

Place

GeodeOcall
Term

Volume

>y

Page

Batch

User




General Features



Measuring the Earth  Search

Search Search results
Query: 13335 pages found
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Any language
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Any feature

Batches

Current Batch:

1868-1912 fr

Create a new batch from this
selection of pages:

1862-1912

Create new batch

1862 > 0001

language: French - score: 1.0

1862 > 0002

language: English - score: 0.93

1862 > 0003

language: ltalian - score: 0.86

1862 > 0004

language: English - score: 0.99

1862 > 0005

language: German - score: 1.0

1862 > 0006

language: German - score: 1.0

1862 > 0007

language: German - score: 1.0

section: Generalbericht

section: Generalbericht

section: Generalbericht

section: Generalbericht

section: Generalbericht

section: Generalbericht

section: Generalbericht

feature: None

feature: None

feature: None

feature: None

feature: None

feature: None

feature: None

B View image

B View image

B View image

View image

View image

B View image

By View image



Query Syntax

The following operators are supported:

* +signifies AND operation
| signifies OR operation
- negates a single token
" wraps a number of tokens to signify a phrase for searching
+ at the end of a term signifies a prefix query
(and ) signify precedence
~N after a word signifies edit distance (fuzziness)
~N after a phrase signifies slop amount (the number of other
words permitted between words)

To use one of these characters literally, escape it with a preceding
backslash (\).




Measuring the Earth  Sear 3 5 Notebooks

— Jupyter Qut | Logout
Files Running Clusters
Select items to perform actions on them. Upload  Neww |&
Jo ~ W@/ NLP Name ¥  Last Modified = File size
0. seconds ago

(D tf_idf_output 3 months ago

& Batch Entity Co-occurrence.ipynb 9 months ago 41.8 kB
& Co-occurrence.ipynb 2 years ago 10.6 kB
& NER.ipynb 2 years ago 425 kB
& TF-IDF-ENGLISH.ipynb 9 months ago  1.05 MB
=/ TF-IDF-sklearn.ipynb 9 months ago 271 kB
5 TF-IDF-sklearn_EN_DE_COMPARISON.ipynb Running 9 days ago 75.2 kB
& TF-IDF-sklearn_ENGLISH_COMPARISONS.ipynb 4 months ago 496 kB
& TF-IDF-sklearn_GERMAN_COMPARAISONS.ipynb 3 months ago 56.2 kB
=/ TF-IDF.ipynb 9 months ago 1.95 MB
& Tokenization-English.ipynb 5 months ago 10 kB
& Tokenization.ipynb 2 years ago 12.7 kB
(3 allfiles-20211105-1 109.tar.gz 3 months ago  34.7 MB
O count_for_9 4 months ago 279 kB

O edges.csv 2 years ago 50.7 kB
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Main NLP Methods Implemented

Topic Modelling
TF-IDF
Named Entity Recognition

Multilingual Approach:

Automatic Translation of the whole corpus for analysis in one single language



Cluster of word by topic
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Multilingual topic modelling for tracking COVID-19 trends based on Facebook data analysis - Scientific Figure on ResearchGate.

Available from: https://www.researchgate.net/figure/LDA-topic-modelling-process_figl 343176425 [accessed 7 Feb, 2022]
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: Jupyter TF-IDF-sklearn_EN_DE_COMPARISON Last Checkpoint: 04/11/2021 (autosaved) Logout
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Prepare the token lists and create the dictionaries

In [9]: en doc_per volume = []
de_doc_per volume = []
doc_dictionary = []
for volume, tokens in en final tokens per volume.items():
en_doc_per_volume.append(' '.join(tokens))
doc_dictionary.append(volume)

for volume, tokens in de_final tokens_per_ volume.items():

de _doc_per_ volume.append(' '.join(tokens))
doc_dictionary.append(volume)

Run the TFIDF proper:
max_df is used for removing terms that appear too frequently, also known as "corpus-specific stop words".
For example:

max_df = 0.50 means "ignore terms that appear in more than 50% of the documents". max_df = 25 means "ignore terms that appear in more than 25
documents”. The default max_df is 1.0, which means "ignore terms that appear in more than 100% of the documents". Thus, the default setting does not
ignore any terms.

min_df is used for removing terms that appear too infrequently.
For example:
min_df = 0.01 means "ignore terms that appear in less than 1% of the documents". min_df = 5 means "ignore terms that appear in less than 5 documents”.

The default min_df is 1, which means "ignore terms that appear in less than 1 document”. Thus, the default setting does not ignore any terms.

In [11]: # HYPERPARAMS APPLIED TO BOTH VECTORIZERS
# PLEASE CHANGE MAX DF AND MIN DF HERE:
max_df=.60
min_df=.30

en_vectorizer = TfidfVectorizer(max_ df=max df, min df=min df, stop words=None, use_idf=True, norm=None)
en_transformed documents = en_vectorizer.fit transform(en doc_per_ volume)



Named Entity Recognition (NER)

A process through which a sentence or a chunk of text is parsed through to find
entities that can be put under categories like names, organizations, locations, etc.

For our capstone project at Harvard University's Institute
of Applied Computational Science, we used natural
language processing models such as spaCy and BERT to

perform named entity recognition on abstracts published
by IEEE. All training was done in Pytorch and data was
stored in a Redshift data warehouse.

©

DeepAl. ‘Named-Entity Recognition’, 17 May 2019. https://deepai.org/machine-learning-glossary-and-
terms/named-entity-recognition.



https://deepai.org/machine-learning-glossary-and-terms/named-entity-recognition

NER Model Training

Annotation with Prodigy
Model training using Prodigy & Spacy

First approach: one model for the whole corpus
Second approach: one model per language
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Co-occurrence Network

Co-occurrence network, sometimes referred to as a semantic network, is a method to
analyse text that includes a graphic visualization of potential relationships between
people, organizations, concepts, or other entities represented within written material.
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Reflections



Why do we often end up building a new platform?

- Technology evolves

- It is usually easier to build something from scratch than change an existing
platform to fit the project’s needs

- The design of an analysis tool is dependent on:
- the nature and structure of the corpus
- The research question(s)



If we always end up building a new platform, how
can we produce software that facilitates this?

Focus on "developer-centred stack™
Extraction of useful created software as libraries?

Use of Jupyter notebooks for analysis algorithms that allows for
experimentation
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Take-aways

Consider the limited lifespan of pipelines and platforms
Facilitate access to the corpus (in any form) for any level of tech-savvy

ML-generated entities need a lot of manual curation and further model
training

Focus on research data creation and preservation

-  Consider what data will be produce from the start of the project
- Importance of Linked Data Standards and ontologies / conceptual reference models such as
CIDOC CRM



Lessons Learnt
Don’t underestimate how much resources and help you might need for OCR
and data cleaning

One digital humanities specialist alone is not enough for such an ambitious
project

Focusing on many types of analysis at once results in a somewhat shallow
approach as opposed to focussing on one or two particular approaches



Future Work

MTE project ended about a month ago

Still working on making this NLP platform better

| would like to load more corpuses in it and improve its functionalities
Once cleaned up, publish the source code on GitHub

Please get in touch with me at pbelouin@mpiwg-berlin.mpg.de if you would
like to give it a go!
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